We describe a case of a pregnancy complicated by early onset asymmetric growth restriction with anhydramnios with termination occurring at 21 weeks. Fetal autopsy showed demineralization of bones and renal tubular dysgenesis. Placental pathology showed features of massive perivillous fibrin deposition and chronic histiocytic intervillositis. We review prior documentation of this association and briefly discuss potential pathogenesis.
To the Editor
In 2013, Linn et al., 1 in this journal, presented 3 recurrent pregnancies, with severe early onset intrauterine growth restriction (IUGR) and oligo/anhydramnios, wherein postnatal autopsies showed renal tubular dysgenesis and the placenta showed massive perivilous fibrin deposition (MPFD). No significant acute or chronic villitis or intervillositis was seen on any of their cases. Elevated maternal serum alpha fetoprotein (AFP) had been documented in one of the cases. Subsequently, Leong et al. 2 documented another case in a letter to the editor of this journal. Both Linn and Leong reference an unpublished abstract presented at the 59th Paediatric Pathology Society Annual Meeting, St Petersburg Russia 2013, with 3 additional cases with the same features and, in addition, skeletal hypoossification. 3 Previously, Thompson and Popek 4 presented an abstract at the Society for Pediatric Pathology Interim Meeting, Vancouver, Canada, September 2000, that described 3 cases of early onset IUGR with osteopenia and placental MPFD. Another 3 cases associating MFPD with fetal osteopenia were presented by Nikkels at the 8th Meeting of the International Skeletal Dysplasia Society, Albi, France, 2007. 5 The largest cohort on this topic was presented by Khung-Savatovsky et al. 6 at the same International Skeletal Dysplasia Society meeting. They described 26 fetuses from 19 families with severe early onset IUGR, oligo/anhydramnios, skeletal hypomineralization, and placentas with MPFD. The abstract notes that features of acquired renal tubular dysgenesis were seen in 8/24 cases. Elevated maternal AFP had been noted in 8/8 cases where testing was recorded.
The abstract states that the MFPD was often associated with chronic villitis and intervillositis.
A 32-year-old Gravida 3 mother presented to our hospital after a community ultrasound showed oligohydramnios and IUGR. Maternal serum screen results including AFP are not available for this pregnancy. A level 2 ultrasound showed all measurements below the 2.5th percentile. Anhydramnios was seen. Anatomy was very difficult to evaluate, due to anhydramnios, although no major abnormality was seen. Both arterial and venous system Dopplers showed significantly increased resistance. Reversed ductus venosus a-wave was seen. The parents were counseled and informed of the extremely poor prognosis and opted for termination, carried out at 21 weeks gestational age. A complete maternal thrombophilia work-up was negative including: lupus anticoagulant and anti-cardiolipin antibodies. The family consented for fetal autopsy with placental pathology exam. Autopsy findings showed very severe asymmetric growth restriction. Post mortem X-rays showed demineralization of the bones with areas of translucency and dense lines of ossification at the metaphyseal ends of the long bones (Figure 1 ). Postmortem fractures were seen likely related to delivery. Histology of the long bones showed an irregular growth plate with occasional expansion of cartilage matrix and chondrocytes in the primary spongiosa (Figure 2(A) ). Histology of the kidneys showed crowded glomeruli with diminished proximal tubules (Figure 2(B) ). Neuropathology showed foci of apoptosis with chronic reaction within the cerebral and cerebellar white matter consistent with intrauterine anoxia. The placental weight was low for gestational age-69.3 gm. Histologically, it showed massive perivillous fibrin deposition occupying approximately 35% of the placental volume (Figure 2(C) ) and increased intervillous histiocytes (chronic intervillositis) (Figure 2(D) ). A postmortem karyotype was 46, XY normal male. No further genetic testing such as microarray comparative genomic hybridization was carried out.
We interpret the renal findings as representing secondary renal tubular dysgenesis as described by Linn et al. 1 and we favor the mechanism that they propose-that this phenomenon may be secondary to renal underperfusion.We interpret the bone changes as representing demineralization, as described previously, in the context of MPFD, which resembles rickets and hypophosphatasia. [4] [5] [6] Potential mechanisms include abnormalities in vitamin D metabolism by the placenta and fetal secondary hyperparathyroidism (due to renal tubular dysgenesis). 6 We did not test vitamin D or parathyroid hormone levels in our case, for logistical reasons, as 3 days had elapsed between delivery and autopsy. Intrauterine cerebral anoxic injury as seen in our case has been previously documented in MPFD. 7 The extent of perivillous fibrinoid in the placenta in our case did not achieve the 50% threshold that some require for MPFD, 8 but it was clearly pathological. Co-occurrence of MPFD and chronic intervillositis has been previously documented. 9 Further work is needed to clarify whether cases with some or all of the features described here represent a distinctive class and pathogenesis of MPFD or the severe end of its spectrum. While we have attributed all the features in this phenotype to MPFD, we cannot exclude the possibility of an underlying genetic etiology.
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